Abstract To analyse pharyngocutaneous fistula, post Pectoralis major myocutaneous patch pharnygoplasty, and its association with various tumor, patient and treatment related factors. It is a retrospective study that included 48 patients who underwent laryngectomy and PMMC patch pharyngeal reconstruction from year 2009 to 2013. We studied the previously reported factors that could influence fistula formation such as age, gender, previous radiotherapy, previous tracheostomy, location of tumor, extent of tumor, tumor volume, tumor stage and surgical margins. Pharyngocutaneous fistula was observed in 13(27.1 %) cases. In 84.6 % (n=11) patients, fistula closure was achieved by conservative measures. No statistically significant association was found between tumor location, extent and size. There was no association between history of previous tracheostomy and postoperative microscopic margin status. Patients with T4 disease showed increased association (36.7 %) compare to T3 stage (11 %) (p value-0.0362). Postoperatively 6 patients presented with dysphagia out of which 4 patients (66.7 %) had history of leak. It also showed significant increase in post operative stay and delay in oral feeding in fistula patients. There is still no consensus regarding the most significant risk factors, our data showed that, most disease and treatment related parameters were not predictive for fistula occurence. Prabably a larger number of patient cohart need to be analysed for additional information.
Introduction
Pharyngocutaneous fistula can be defined as a dehiscence of the closure of the pharyngeal mucosa, resulting in leakage of saliva and communication with the skin [1] . It is one of the major postoperative complications after total laryngectomy and laryngopharyngectomy [2] .
It was the Billroth who first reported pharyngocutaneous fistula as a complication, which occurs when there is a failure in the pharyngeal healing. It leads to increased morbidity, delay in adjuvant treatment, prolonged hospitalization, and increased treatment costs [3] . The reported incidence of pharyngocutaneous fistula is extremely variable in the literature ranging from 5 to 65 % [4] [5] [6] [7] [8] but rate between 12 and 30 % has been often reported.
The majority of literature data is more generalized on all laryngectomy patients, and only few selective studies for post PMMC repair are available. But the data can be interpolated in PMMC patients also, as except the reconstruction part other patient, disease and treatment related factors are similar. A variable number of contributing factors both patient and tumor related, have been described in laryngectomy literature, still there no agreement on the most significant factors [6] [7] [8] . Patient related factors included age, performance status, and comorbidities. Among the tumor related factors studied are stage, location, grade and margin status. Few treatment related factors as previous radiation exposure and surgical technical aspects also implicated [9] .
Saki N et al. have showed that fistula formation was significantly more common in patients who received previous radiotherapy or who had positive surgical resection margins or had a systemic disease [10] .
Rzepakowska A et al. have described previous radiotherapy, supraglottic location of the tumor, extension of the surgery to the pharynx and malnutrition of the patient as most significant risk factors for fistula formation, in there series [11] .
Cavalot AL et al. in their review found the higher incidence of fistula in patients with comorbidities like diabetes, liver diseases, or anemia. The local factor that turned out to be statistically most significant for the development of fistula was preoperative radiotherapy [12] .
Most of the available literature on post laryngectomy pharyngocutaneous fistula, do not selectively target post PMMC reconstructed patients, though it is an important subgroup of laryngectomy patients. So we aimed our study to find out more predictive information on this selected group.
Aims and Objectives
The objective of this report was to determine the incidence, predisposing factors, and outcome of post laryngectomy pharyngocutaneous fistula in patients who underwent PMMC patch pharnygoplasty, at our institute. We have tried to identify the factors which may have associated to fistula formation and to analyse our results in managing this complication. Tumor related factors which were not well addressed in previous studies were specifically stressed.
Patients and Methods
We retrospectively reviewed the medical records of 48 patients who underwent laryngectomy and pectoralis major myocutaneous flap patch reconstruction in the Department of head and neck oncology, from year 2009 to 2013. We studied the previously reported factors that could influence fistula formation such as age, gender, previous radiotherapy, previous tracheostomy, location of tumor, extent of tumor, tumor volume, tumor stage, positive surgical margins. Disease extent was divided in three sections according to extent in CT scan images. Upper 1/3 included tumor above the level of false cords, middle 1/3, the level between false and true cords and lower 1/3 below true cords. An approximate estimate of tumor volume was done by multiplying all three tumor dimensions in CT scan imaging, as a measure of tumor size.
P-values for each variable were calculated using chi square test and Fisher's exact probability test. Statistical significance was accepted as P<0.05. Bi serial correlation test was also used. All analyses were performed using R software.
Results
A total of 48 laryngectomy patients who required PMMC patch for laryngectomy defect closure were studied. 46(95.8 %) patients were males and only 2(4.2 %) patients were females. The mean age of the patients was 57.2± 8.5 years with a range of 38 to 72 years. 46(95.8 %) patients were treated with primary surgery and only 2(4.2 %) patients were cases of salvage laryngectomy, who had received previous radiotherapy.
Most patients, 33(68.7 %) had carcinoma hypopharynx, and other 15(31.3 %) had laryngeal carcinoma. 18(37.5 %) cases were stage T3 and rest 30(62.5 %) cases were stage T4. 12(25 %) patients underwent emergency tracheostomy before definitive surgery duo to airway obstruction.
Histopathological examination showed 31(64.6 %) patients with negative margins, 9(18.8 %) patients with close <5 mm margins. 4(8.3 %) patients had positive margins and other 4(8.3 %) patients showed dysplasia at margin. Mean postoperative day for soft diet intake was 18.3±8.75 (day±SD), with range of 10 to 44 days. Mean postoperative hospital stay was 22.6±12.0 days (range 12 to 75 days).
Pharyngocutaneous fistula was observed in 13(27.1 %) cases. Average day of detection of leak was 11.3±4.32 day, (range 6 to 22 days). Soft diet was started on average 13.8± 1.8 days in patients without any leak in comparison to 30.2± 8.5 days, where patients had leak. Similarly without leak average postoperative stay was 18.5±7.1 days, which was significantly increased to 33.4±15.5 days in fistula patients. In 84.6 %(11/13) patients, fistula closure was achieved conservatively by prolonged nasogastric feeding, flap compressive bandage and local wound care. Only 2(15.4 %) patients required surgical closure of pharyngocutaneous fistula by contralateral PMMC flap.
Though increased fistula rate was seen in pyriform fossa tumor (31.3 %) in comparison to supraglottic tumor (21.4 %), but not statistically significant. (p value-0.497) ( Table 1) Similarly disease extending towards proximal end of pharynx was associated with increased leak rate, but statistically nonsignificant. (p value -0.157) ( Table 2 ) No association between tumor volume and leak was found (p value-0.758) ( Table 3) . There was no association between history of previous Results also showed significant increase in post-operative stay and delay in oral feeding with pharyngocutaneous fistula occurrence.
Discussion
The reported incidence of pharyngocutaneous fistula ranges from 5 to 65 % [4] [5] [6] [7] [8] . Its occurrence vastly increases the length of stay and consequently, the costs of treatment [5] . Additionally, this complication can lead to a delayed onset of adjuvant treatment [6] . It can also lead to stenosis and pharyngeal swallowing disorders, with large negative impact on quality of life for patients. Very rarely it can lead to sepsis, mediastinitis, pneumonia and death.
In past a variety of factors has been implicated for the increased fistula rate, which can be divided as, patient, disease and treatment related factors [7] [8] [9] . The proposed predictive variables associated with pharyngocutaneous fistula development related to the patient are, gender, alcohol, smoking habits, American Society of Anaesthesiologists risk classification system (ASA scale), Haemoglobin and serum albumin level, and associated comorbidities. Similarly factors related to disease like stage, grade, location; extent of tumor has also been reported. In treatment related factors use of Preoperative RT, previous tracheostomy, status of surgical margins and surgeon experience have been studied.
In our series, pharyngocutaneous fistula rate was 27.1 %. This rate is in agreement with the data available in the international literature over the past few decades, according to which the rate varies from 12 to 30 % [10, 11] .
A recent review by White HN et al. [13] showed pharyngocutaneous fistula overall incidence of 21 %. Their data confirmed previous radiotherapy and hypothyroidism, particularly in salvage laryngectomy patients, as important significant predictors of postoperative pharyngocutaneous fistula. The use of a postoperative barium swallow in these patients was not found to be sensitive enough in predicting who will develop a clinically evident leak and advised to be used with caution.
In our study we have stressed on few of the disease related factors which can be predictive during preoperative workup, as they may help in patient counselling for their probable risk.
We have found that advanced T4 stage was significantly associated with fistula formation. While statistical analyses showed no association with various tumor related variables like location, extent and tumor volume. Similarly, in treatment related variables, preoperative tracheostomy as well as postoperative margin status was not predictive for fistula formation.
Occurrence of fistula was also associated with significantly increased delay in oral feeding and increased hospital stay. Increased swallowing problems were seen in patients after 
Conclusion
We concluded that pharyngocutaneous fistula remains a troublesome postoperative complication after total laryngectomy. However, there is still no consensus regarding the most significant risk factors, our data showed that, most disease and treatment related parameters were not predictive except advanced tumor stage. Though the specific predictive factor are lacking in literature in selective PMMC patch pharyngoplasty patient, probably a larger patient data base and more comprehensive analysis may help in getting the answers.
Our experience confirmed that most fistulas can be successfully managed with conservative treatment with acceptable morbidity, even with the unpredictability of the risk.
